Abstract: Public housing programs are an effective strategy to provide adequate housing, not only in developed countries, but also developing countries. This study holistically investigates the sitting occupants' perception of adequate housing towards their public housing units using Chongqing, a typical city in western China, as a case study. Results showed that generally, the public rental housing (PRH) programs were perceived to be adequate by their residents in the estates sampled. The components of neighborhood environment, housing unit, and affordability were the top three factors affecting the overall housing adequacy. The importance of physical aspects as well as the nonphysical aspects of adequate housing is likely to change according to their residential purpose. Therefore, the residential purpose of residents should be taken into consideration when planning the physical and nonphysical elements of public housing programs. Meanwhile, socioeconomic characteristics of age, family income, family members, residence length, and housing types have significant effects on overall housing adequacy and its components. These findings shed some useful insights on the sustainable development of public housing in China and provide a useful reference for future public housing developments in developing countries. The provision of adequate housing also helps to attract and retain talent, which consequently improves the competitiveness of the city.
Introduction
Adequate housing refers to housing that is fundamental in meeting the physiological, psychological, health, and security needs of occupants [1] . It serves as the genesis of other necessities of life, such as education and good health, and is of great importance regarding fundamental human rights [2] .
To achieve the goal of adequate housing, one of the targets in the Millennium Declarations, an enabling strategy for the improvement of slum dwellings has been promoted by the UN-Habitat since the late 1980s [3] . The strategy highlights the critical role of the public sector to introduce incentives and facilitate housing actions to upgrade informal settlements and develop public housing [4] . Public housing programs are presented with significant financial constraints and land shortage. As a result, public housing is often constructed in an economic and timely manner without taking residents' needs and aspirations into consideration. According to Turok [5] , a focus on delivering bricks and mortar can become a numbers game that relegates the qualities of housing, and inadequacy has been tagged as a common characteristic of public housing [1] . and three-bedroom apartments. Dwelling size corresponds to household size. Households with fewer than two family members only have access to dwellings smaller than 40 m 2 . By contrast, households with three and four family members can access dwellings up to 60 m 2 and 80 m 2 in size, respectively. According to the decoration design code for indemnificatory residential buildings (DBJ50-111-2010), PRH units are decorated and serviced prior to delivery to satisfy basic living requirements.
The public housing programs in China has been considered as a resource-draining sector for local governments as they have to provide free land and reduce taxes, but also take charge of its development and management. The significant differences of financial revenue probably result in local governments in developing regions being less motivated to provide high-quality housing in terms of public housing programs. Similar previous studies have been mainly concentrated in developed regions, such as Hangzhou [9] , whereas less attention has been paid to the developing regions. Therefore, it is imperative to explore the sitting occupants' perceptions regarding their PRH in terms of adequate housing.
Literature Review

Adequate Public Housing
Providing adequate housing has been committed to as the chief goal by public housing programs [10] [11] [12] . According to Byrne [13] , the objective of public housing should not only provide decent shelter, but also improve other aspects of wellbeing, such as the attainment of employment and education, the improvement of physical and mental health, wealth creation, social integration, civic engagement, and so on. In light of this, the basic functions of adequate housing have been highlighted as housing attributes relate to physical aspects as well as nonphysical aspects [11, 14, 15] . With reference to the concept of adequate housing, as defined by [1, 10, [16] [17] [18] [19] , the attributes of adequate housing can be generally categorized into nonphysical aspects, e.g., tenure security, affordability, accessibility, and cultural adequacy, and physical aspects, e.g., housing unit, housing services and infrastructures, and neighborhood environment.
Nonphysical Aspects
Tenure Security
Tenure security is the cornerstone of the right to adequate housing, which guarantee households a legally enforceable right to protect against forced eviction, harassment, or other threats [3, 18] . It has a close correlation with individual wellbeing and gives residents the confidence that their tenure is guaranteed for a specified period of time to which they have agreed [16] . Tenure security was perceived to be a critical factor affecting living instability, which can be perceived as involuntarily being forced to move to another place when people have to seek cheaper housing as housing costs increase [20] . It is especially important in China, where people are accustomed to stable living conditions [21] .
Affordability
The affordability highlights that financial costs related to housing should be at a level that does not threaten or forsake the satisfaction of other basic needs of the individual or the household [22] . It not only includes the housing prices, costs of rental or related services, and the expenditure on housing maintenance or repairs, but also the expenditure on transportation and other living costs such as food, clothing, healthcare, and so on [18, 23, 24] . At the same time, the homeownership affordability was often overlooked, which drives low-to-middle-income homeowners to tolerate a much higher financial burden, affecting their housing affordability [25] . Adequate housing should be accessible, or readily attainable, to those entitled to it. The accessibility requires the freedom from discrimination in access to housing and related services based on sex, race, or any other status [26] . Meanwhile, the housing rights of disadvantaged groups, such as the elderly, the physically disabled, HIV-positive individuals, persons with persistent medical problems, and other vulnerable groups should be ensured some degree of priority consideration. Related law and policy on housing should not only consider their special housing needs, but also provide them more freedom to choose their preferred housing type and size [9, 25] . Low-income or subsidized housing must be made available to persons in need of assistance, and can also be provided to low-to-middle-income households who feel 'squeezed' by the polarizing housing markets and thus also have limited access to homeownership [25] .
Cultural Adequacy
Cultural adequacy requires that the construction, materials, components, and policies relating to housing should incorporate and reflect cultural identity and diversity [26] . More specifically, the housing design should be in accord with local residents' natural lifestyle, and the materials and appearance of the building should express the local cultural value [27, 28] . At the same time, space and facilities should be available for the implementation of cultural activities [3, 29] .
Physical Aspects
Housing Unit
The aspect of the housing unit mainly includes the housing size, function, layout, indoor environment, and so on [9] . The layout and size of the bedroom(s), common entrance, kitchen, and bathroom were identified as the important attributes for residential satisfaction [23, 30, 31] . At the same time, the numbers of bedrooms per household have been viewed as an important issue of human housing rights [32] . The attributes of the indoor environment, such as lighting, ventilation, noise insulation, and thermal and humidity comfort, have also been suggested to affect quality of life [1, 27, 33] . The quality of housing materials and workmanship, structural durability and safety, and appropriateness of location were also found to seriously affect the livability of housing [34] . The privacy, flexibility, functionality, and provision of necessary amenities within housing should be considered in housing design, which have been suggested to seriously affect residential satisfaction [16, 20, 30] .
Housing Services and Infrastructures
Related services and infrastructures have been viewed as the strongest predictor of life satisfaction [31] . Adequate housing should be sustainable and provide nondiscriminatory access to basic energy supplies ranging from water, gas, electricity, and telecommunication to cable television [35, 36] . Basic housing support infrastructures, such as sanitary and drainage facilities, lighting facilities, garbage disposal and recycling facilities, and firefighting facilities, should be available in communities [31, 32, 37] . The number and location of elevators and the road networks are also emphasized as critical attributes of adequate housing [19, 38] .
Neighborhood Environment
The aspect of the neighborhood environment has been adopted as one of the critical dimensions evaluating housing adequacy [19, 23] . As Hettige and Paranagama [18] argued, adequate housing should not to be located within hazardous zones and have access to community resources. That is to say, public facilities should be available within the neighborhood environment, ranging from public transportation, medical care, sport and recreational, education, and handicapped and social welfare to traffic vehicle parking [30, 31, 39] . Besides, throughout occupancy, the facility management services must be sufficient concerning security, cleaning and maintenance, and leisure and landscape needs [31, 35] . The community facilities must be available as well as the commercial facilities [23, 33] . Meanwhile, housing is not adequate if it is cut off from employment opportunities [3] . Distance to the workplace has been highlighted as an important issue in the neighborhood of public housing [37] . It is especially important for low-income households that ample business and employment opportunities exist in their neighborhood environment [24, 31] .
Research Framework
Housing adequacy is usually based on a complexity of subjective and objective parameters associated with individuals' previous experience, cultural values, personal attributes, perceptions, aspirations, goals, and needs as well as generally defined and acceptable standards [1] . The adequacy level is a function of how housing attributes are perceived by an individual and the standard reference to which such attributes are compared. This can be demonstrated by the fact that a residential environment might be perceived by some people as being highly adequate, while for others, it may be inadequate [19] . Thus, the housing adequacy as a contextual conception has direct association with individuals' socioeconomic characteristics [40] . The conceptual framework is shown in Figure 1 . Meanwhile, housing is not adequate if it is cut off from employment opportunities [3] . Distance to the workplace has been highlighted as an important issue in the neighborhood of public housing [37] . It is especially important for low-income households that ample business and employment opportunities exist in their neighborhood environment [24, 31] .
Housing adequacy is usually based on a complexity of subjective and objective parameters associated with individuals' previous experience, cultural values, personal attributes, perceptions, aspirations, goals, and needs as well as generally defined and acceptable standards [1] . The adequacy level is a function of how housing attributes are perceived by an individual and the standard reference to which such attributes are compared. This can be demonstrated by the fact that a residential environment might be perceived by some people as being highly adequate, while for others, it may be inadequate [19] . Thus, the housing adequacy as a contextual conception has direct association with individuals' socioeconomic characteristics [40] . The conceptual framework is shown in Figure 1 . 
Research Methodologies
A hybrid research methodology was adopted in this study. Firstly, an extensive literature review was conducted to identify the specific attributes of adequate housing. Consequently, a questionnaire survey was conducted to elicit public housing residents' perceptions of overall adequacy level as well as these attributes of adequate housing by using a five-point Likert scale. Finally, the overall housing adequacy as well its critical factors could be identified by using statistical analysis tools.
Identifying the Attributes of Adequate Housing
A total of 47 attributes of adequate housing were identified from literature review ( Table 1 ). 
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Identifying the Attributes of Adequate Housing
A total of 47 attributes of adequate housing were identified from literature review ( Table 1) . Distance to workplace [31, 37] 
Questionnaire Survey
The questionnaire survey was conducted in the eight completed and occupied PRH residential districts. The questionnaire design was based on the 47 attributes identified by literature review. The questionnaire included three sections. The first section was designed to collect respondents' socioeconomic characteristics, ranging from gender, age, marital status, income, education, employment sector, and number of family members to housing type. The second section served to measure the adequacy level of the 47 attributes identified by literature review by using a 5-point Likert scale (1 = very inadequate, 2 = inadequate, 3 = slightly inadequate, 4 = adequate, and 5 = very adequate). In the third section, respondents were required to express their opinion on the overall housing adequacy of their residential environment by using a 5-point Likert scale. Before conducting the formal survey, the questionnaire was pilot-tested with 30 randomly selected migrant workers in the PRH. Based on the results of the pilot test, the questionnaire was improved, mainly in order to avoid ambiguous expression of some questions. The questionnaire survey was conducted by using the convenience sampling approach to recruit respondents who were identified within their residential districts. This sampling approach has been regarded as appropriate way to address availability issues of potential respondents, which has been commonly adopted in previous studies where a questionnaire survey has been conducted [39] . A total of 1002 valid responses were received, which is a relatively large sample size compared with those of previous studies [9, 23] .
Data Analysis Methods
The adequacy index proposed by Ibem and Amole [1] was adopted to explore the adequacy level of PRH. This method was also applied by Addo [47] to investigate the residential satisfaction of low-income households in Accra. The adequacy index can be categorized into four regions: very inadequate (-) = 20-39; inadequate (-) = 40-59; adequate (+) = 60-79; and very adequate (++) = 80-100. Using Equation (1), the adequacy index for each housing attribute can be computed:
where AI j is the adequacy index of a housing attribute, j; Y ij is the maximum possible score of housing attribute j; y ij is the actual score given by respondents, i, regarding attribute j; and N represents the number of respondents. The adequacy index of a component can be examined using Equation (2):
where AI c is the adequacy index of a component, C, as given by a respondent; N is the number of variables being scaled under C; y i is the actual score by a respondent on the i th variable; and Yi is the maximum possible score that the i th respondent could give with the scale used.
The stepwise regression was conducted to identify the critical component of overall housing adequacy. The overall adequacy level is the independent variable, and the adequacy index of each component are the dependent variables. This approach has been adopted in similar studies to identify the key determinants of residential satisfaction [32, 48] .
The technique of analysis of variance (ANOVA) was used to examine the effect of socioeconomic characteristics on the overall housing adequacy and its components. ANOVA was also applied by Chen to test the existence of between-group differences in residential satisfaction [49] . 
Data Analysis
Housing Adequacy Index
The adequacy index of the overall residential environment was 68.507, indicating that respondents generally perceived their residential environment as being adequate. More than half of respondents perceived their residential environment to be slightly inadequate (3 = slightly inadequate), followed by nearly 40% of residents perceiving it to be adequate (4 = adequate). The proportion of those who perceived inadequacy (2 = inadequate) was only 1%. It is interesting to notice that none of the respondents perceived their residential environment as being very inadequate (1 = very inadequate) or very adequate (5 = very adequate).
By using the housing adequacy index, as shown in Figure 2 , tenure security (TS) was suggested by respondents as being very adequate (80.3). It is the highest adequacy level compared with other components of adequate housing. The accessibility (AC) had the next highest score of perceived adequacy (AD) (75.03), followed by cultural adequacy (CA) (72.65), housing unit (HU) (69.49), housing services and infrastructure (HI) (67.43), and affordability (AF) (64.99). It deserves to be noticed that affordability was the only component which had an adequacy index lower than the components of the physical aspects, e.g., housing unit, housing services, and infrastructure. Meanwhile, the neighborhood environment was the only component with an inadequate level. that none of the respondents perceived their residential environment as being very inadequate (1 = very inadequate) or very adequate (5 = very adequate). By using the housing adequacy index, as shown in Figure 2 , tenure security (TS) was suggested by respondents as being very adequate (80.3). It is the highest adequacy level compared with other components of adequate housing. The accessibility (AC) had the next highest score of perceived adequacy (AD) (75.03), followed by cultural adequacy (CA) (72.65), housing unit (HU) (69.49), housing services and infrastructure (HI) (67.43), and affordability (AF) (64.99). It deserves to be noticed that affordability was the only component which had an adequacy index lower than the components of the physical aspects, e.g., housing unit, housing services, and infrastructure. Meanwhile, the neighborhood environment was the only component with an inadequate level. As shown in Table 2 , the adequacy index of nonphysical aspects (72.478) as perceived by respondents was higher than that of the physical aspects, with the adequacy index of 64.535. In terms of nonphysical aspects, four attributes were perceived as very adequate, including legal security of tenure (HA1), tenure guaranteed for a specific time (HA2), design of residence in relation to local residents' natural lifestyle (HA7), and materials and appearance of building expressing local cultural value (HA8). The former two attributes were related to tenure security, and the last two attributes were related to cultural adequacy. Meanwhile, three attributes were perceived as being inadequate: Two attributes were related to affordability (AF), namely expenditure on transportation (HA4) and disposable income to cover other living costs (HA5). These two attributes were mainly related to the issue of non-housing expenditure. This indicates that there is no improvement regarding the aspect on non-housing expenditure for PRH residents. The inadequacy of the attributes of cultural adequacy (HA9), e.g., spaces and facilities for cultural activities, suggest that there is a lack of spaces and facilities for cultural activities.
With regard to physical aspects, four attributes were perceived as being very adequate, ranging from natural lighting and ventilation of the indoor environment (HA18), amenities of the kitchen and bathroom (HA20), structural durability and safety (HA21), and landscape, scenery, or green areas (HA46). The former three attributes were related to the housing unit (HU), while the latter one was related to the neighborhood environment (NE). Meanwhile, it deserves notice that ten attributes were perceived as being inadequate: seven attributes related to the neighborhood environment (NE) and three attributes related to the housing unit (HU). This is in line with the adequacy level of NE, with the lowest adequate index compared to other aspects. The inadequate attributes of NE include As shown in Table 2 , the adequacy index of nonphysical aspects (72.478) as perceived by respondents was higher than that of the physical aspects, with the adequacy index of 64.535. In terms of nonphysical aspects, four attributes were perceived as very adequate, including legal security of tenure (HA1), tenure guaranteed for a specific time (HA2), design of residence in relation to local residents' natural lifestyle (HA7), and materials and appearance of building expressing local cultural value (HA8). The former two attributes were related to tenure security, and the last two attributes were related to cultural adequacy. Meanwhile, three attributes were perceived as being inadequate: Two attributes were related to affordability (AF), namely expenditure on transportation (HA4) and disposable income to cover other living costs (HA5). These two attributes were mainly related to the issue of non-housing expenditure. This indicates that there is no improvement regarding the aspect on non-housing expenditure for PRH residents. The inadequacy of the attributes of cultural adequacy (HA9), e.g., spaces and facilities for cultural activities, suggest that there is a lack of spaces and facilities for cultural activities. With regard to physical aspects, four attributes were perceived as being very adequate, ranging from natural lighting and ventilation of the indoor environment (HA18), amenities of the kitchen and bathroom (HA20), structural durability and safety (HA21), and landscape, scenery, or green areas (HA46). The former three attributes were related to the housing unit (HU), while the latter one was related to the neighborhood environment (NE). Meanwhile, it deserves notice that ten attributes were perceived as being inadequate: seven attributes related to the neighborhood environment (NE) and three attributes related to the housing unit (HU). This is in line with the adequacy level of NE, with the lowest adequate index compared to other aspects. The inadequate attributes of NE include medical care facilities (HA35), commercial facilities (HA36), education facilities (HA38), business and employment opportunities (H42), management measures regarding life and property security (H43), cleanliness and maintenance services within the estate (HA44), and distance to workplace (HA47). Most of these attributes are concerned with employment, public services, and community security and management. The attributes of HU with inadequate levels were the size and layout of the common entrance (HA15), size and layout of bedrooms (HA16), and indoor environment flexibility (HA26). These attributes were related to housing design.
Stepwise Regression
By using stepwise regression, the results show that all the seven aspects have significant p-values and a positive relationship with overall housing adequacy. As shown in Table 3 , these seven aspects account for nearly 80% of the overall variance. Based on the standardized beta coefficient presenting the relative influence in predicting the overall housing adequacy, the most influential aspect is the neighborhood environment, accounting for about 40% of the variance, followed by housing unit and affordability, with nearly 18% and 10% of the variance, respectively. The three aspects together account for about 65.1% of the variance. The rest of the aspects include housing infrastructure and services, cultural adequacy, accessibility, and tenure security, together accounting for 13% of the variance. Meanwhile, it can be concluded that the influence of physical aspects, accounting for 63.1% of the variance, is higher than that of the nonphysical aspects, accounting for nearly 15% of the variance. 
One-Way ANOVA
As shown in Table 4 , the socioeconomic characteristics of family income, number of family members, residence duration, and housing types have significant effects on the overall housing adequacy. Meanwhile, the socioeconomic characteristics of family income and number of family members significantly affect the adequacy level of affordability. Respondents' education level was founded to have a significant effect on the cultural adequacy. The component of housing unit was affected by family income, number of family member, residence duration, and housing types. The adequacy of the neighborhood environment was found to be affected by the socioeconomic characteristics of age, education, family income, number of family members, residence duration, and housing types. Further analysis was conducted to explore the significant effect of these socioeconomic characteristics (e.g., age, education, income, number of family members, residence duration, and housing type) on the overall adequacy level and its components. According to Figure 3 , aged respondents perceived a higher adequacy level towards the neighborhood environment than younger respondents. As shown in Figure 4 , the well-educated respondents were likely to have lower perceived adequacy level towards neighborhood environment than less-educated respondents. This might indicate that the neighborhood environment of PRH has not sufficiently satisfied the needs of well-educated respondents, but meets the requirements of less-educated respondents. Meanwhile, the well-educated respondents' affordability was obviously higher than less-educated respondents. Higher education might imply higher income. With regard to income, as shown in Figure 5 , higher-income respondents, with an implied better situation of affordability, might have higher requirements on the aspects of the housing unit and neighborhood environment than lower-income respondents. Similarly, as shown in Figure 6 , it can be said that respondents with more family members perceived lower adequacy levels in the aspects of affordability, housing unit, and neighborhood environment and the overall residential environment. Figure 7 indicates that larger housing size can significantly improve the adequacy level of the residential environment. Larger housing not only increases the adequacy level of the overall residential environment, but also the adequacy level of the housing unit and neighborhood environment, while as shown in Figure 8 , Fespondents with longer residence duration might perceive a lower adequacy level regarding the housing unit, neighborhood environment, and overall residential environment. younger respondents. As shown in Figure 4 , the well-educated respondents were likely to have lower perceived adequacy level towards neighborhood environment than less-educated respondents. This might indicate that the neighborhood environment of PRH has not sufficiently satisfied the needs of well-educated respondents, but meets the requirements of less-educated respondents. Meanwhile, the well-educated respondents' affordability was obviously higher than less-educated respondents. Higher education might imply higher income. With regard to income, as shown in Figure 5 , higherincome respondents, with an implied better situation of affordability, might have higher requirements on the aspects of the housing unit and neighborhood environment than lower-income respondents. Similarly, as shown in Figure 6 , it can be said that respondents with more family members perceived lower adequacy levels in the aspects of affordability, housing unit, and neighborhood environment and the overall residential environment. Figure 7 indicates that larger housing size can significantly improve the adequacy level of the residential environment. Larger housing not only increases the adequacy level of the overall residential environment, but also the adequacy level of the housing unit and neighborhood environment, while as shown in Figure 8 , Fespondents with longer residence duration might perceive a lower adequacy level regarding the housing unit, neighborhood environment, and overall residential environment. 
Discussion
As shown in Figure 4 , the component of neighborhood environment was the only one with an inadequate level. Previous studies showed that there is a contrast between the satisfaction with the neighborhood environment and satisfaction with the housing unit [30, 46] . Thus, the 'trade-off' of different components of adequate housing will take place in public housing programs across different countries. The compromised component of neighborhood environment probably implies the 
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As shown in Figure 4 , the component of neighborhood environment was the only one with an inadequate level. Previous studies showed that there is a contrast between the satisfaction with the neighborhood environment and satisfaction with the housing unit [30, 46] . Thus, the 'trade-off' of different components of adequate housing will take place in public housing programs across different countries. The compromised component of neighborhood environment probably implies the unfulfilled goal of providing adequate housing through public housing in Chongqing, as the sufficient quantity remains the priority.
As shown in Table 3 , the inadequacy of the level of the neighborhood environment was due to medical care facilities (HA35), commercial facilities (HA36), educational facilities (HA38), traffic parking facilities (HA41), employment opportunities (HA42), facility management (HA43), and distance to workplace (HA47). This is mainly because the PRH programs in Chongqing are primarily located in the urban-rural fringes [23] . As greater economic revenue can be gained by developing commercial housing in areas with adequate public services, there is little incentive for local governments to develop public housing programs in such areas. Meanwhile, the location of public housing in the urban fringes may lead to jobs-housing mismatch [24] . As a consequence, the affordability deteriorated due to increases in non-housing expenditure. This is represented by the inadequate level of two attributes of affordability, namely expenditure on transportation (HA4) and disposable income to cover other living costs (HA5). Meanwhile, it deserved notice that the level of spaces and facilities for cultural activities (HA9) was inadequate. This probably suggested that the cultural needs have been highlighted by these occupants, and they felt that spaces and related facilities for cultural activities in the public housing were lacking. Similarly, three attributes of the housing unit were perceived to be inadequate, namely the size and layout of the common entrance (HA15), size and layout of the bedroom (HA16), and quality of building materials and workmanship (HA19). These issues were related to housing design and quality. As Gan et al. [50] highlighted, tight budget and schedule can result in poor housing quality.
All seven components of adequate housing were found to significantly affect the overall adequacy (Table 4 ). This highlighted the important role of physical aspects as well as nonphysical aspects in achieving adequate housing. This research finding complements previous studies that overlooked the nonphysical aspects [30, 46, 47] . The standardized coefficient implies the important level of each component on the overall adequacy [51] . The results of stepwise regression (Table 3) tend to suggest that higher importance has been placed on the physical aspects, such as the neighborhood environment and housing unit, ranking first and second respectively, than the nonphysical aspects. This is partly in conflict with the findings of [23] , which reported that more importance was placed by migrant workers on the nonphysical aspects of informal housing, especially the housing costs. As Lin and Li [52] argued, migrant workers living in informal housing can maximize their savings by minimizing their living costs. This is arguably because informal housing has been regarded as a temporary residence in order to achieve their economic purpose. The higher importance placed on the physical aspects probably implies that the public rental housing in Chongqing is not considered as their temporary residence, but instead their permanent accommodation in the city. Therefore, the importance of physical aspects and nonphysical aspects are likely to change accordingly based on the residential purpose.
The results of one-way ANOVA suggest the negative effect of education on the adequacy of the neighborhood environment and the positive effect of education on the adequacy of affordability. The positive effect implies that the public housing can improve the housing affordability of residents with higher education levels, such as young university graduates, while the negative effect might represent their higher housing expectations. Cui et al. [53] suggested that housing affordability is a significant factor in determining the mobility of young university graduates. In light of this, it can be argued that the 'trade-off' behaviors are likely to take place among these young university graduates when they are confronted with ideal housing being unaffordable. However, the housing affordability of young university graduates is likely to be improved along with work experience longevity and the corresponding salary increase [54] . Meanwhile, lower satisfaction resulting in residential stress is closely associated with higher mobility, which is a way of relieving residential stress [51] . Therefore, the ability of public rental housing to attract or retain these talents is transient, which might be ineffective in the long term. Therefore, it is strongly suggested that diversified preferential policies can be provided for these talents, such as providing a housing allowance to these talents to improve their living environment. Meanwhile, low loan interest and tax subsidy can be provided for the first-purchased property. According to Figure 7 , residents with higher income were likely to perceive a lower adequacy level of the neighborhood environment as well as overall inadequacy level. This implies that these preferential policies should be also provided to migrant workers to enhance their ability of improving their residential environment.
The negative effects of household size on the adequate level of housing unit and overall housing adequacy were also found, which are inconsistent with findings of previous studies [25, 46] . The proportion of housing types with more bedrooms should be increased in the future design of public rental housing to cater to the needs of families with more members. This is supported by the positive effect of housing type with more bedrooms on the housing units and overall adequacy level, as shown in Figure 7 .
Conclusions
As the ultimate goal of public housing programs, provision of adequate housing remains a serious challenge in most developing countries. Investigating sitting occupants' perceptions of adequate housing regarding their PRH unit is a possible way to achieve this goal. As previous studies mainly focused on the physical aspects and overlooked the nonphysical aspects, this study aims to fill this knowledge gap by enquiring about the level of housing adequacy of public housing. In total, 47 attributes of adequate housing were identified from nonphysical aspects and physical aspects, and the adequacy level of each attribute as well as the overall adequacy level was investigated using a questionnaire survey. The results indicated that the public housing in Chongqing was adequate, in general. Excepting the component of neighborhood environment, the other six components of adequate housing were perceived to be adequate at least. All the components presented a positive relationship with the overall adequacy level of public housing. The socioeconomic characteristics of age, family income, number of family members, residence duration, and housing types have a significant effect on overall housing adequacy or the seven components thereof. This study has theoretical contributions and practical implications for the provision of adequate housing through public housing programs.
Theoretically, this study suggests that providing adequate housing through public housing programs can motivate migrant workers to permanently relocate to urban areas. This can be regarded as an effective tool to facilitate urbanization and boost economic development. Other developing regions, especially in the western part of China, can learn lessons from Chongqing to make specific innovative policies for public housing programs, such as having no upper-income limit or household registration limitations. Secondly, this study innovatively demonstrated that the importance of physical aspects of adequate housing as well as the nonphysical aspects is likely to change according to their residential purpose. Higher importance will be placed on the physical aspects when considering permanent residential purposes, while nonphysical aspects will be given more importance in temporary residential or economic purposes. Thirdly, the effect of public housing in attracting and retaining residents with higher education might be transient. For those young university graduates with higher housing expectations, their housing affordability will be potentially improved along with working experience longevity. Therefore, it might be ineffective to retain these talents through the public rental housing programs in the long term. Diversified preferential housing policies should be provided for different kinds of labor forces to satisfy their different housing expectations and aspirations.
There are some practical implications from this study. Firstly, due to jobs-housing mismatch, the public transport administration should make preferential public transportation policies, such as discounted transportation fees. This can cut down non-housing expenditure and enhance affordability. Secondly, in order to improve the quality of facility management and services, the public revenue department should made preferential policies, such as tax reduction, which can motivate property management companies to provide a higher quality of property management. Thirdly, the public construction management administration should deliver PRH which have been well-equipped with supporting facilities, such as medical facilities, commercial facilities, and education facilities. This can hugely improve the residential quality of PRH. Fourthly, the proportion of housing types with more bedrooms should be increased in the future design of public rental housing programs. Fifthly, for those residents with higher educational attainments, the Chongqing municipal government should provide housing allowances or preferential housing prices or loan interests, as has been adopted in other cities, e.g., Nanjing, Shanghai, and Wuhan. This might be more effective in attracting or retaining them. Consequently, households with low capability of improving their residential environment might have more freedom to choose their preferred housing, such as bigger housing size.
Future research should be conducted in other developing cities to facilitate a more comprehensive comparison. This provides valuable information to the evidence-based policymaking related to the fundamental human rights of having access to adequate housing. Meanwhile, the geographic information system (GIS) could be adopted in further research with the aim to explore effective spatial policies to improve the affordability of PRH for residents.
